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THE EXPERIMENTAL PRODUCTION OF ELASTOSIS
WITH ULTRAVIOLET LIGHT*
W. MITCHELL SAMS, JR., M.D., J. GRAHAM SMITH, Jn., M.D. AND PETER 0. BURK
A number of investigators have established
that long term exposure to sunlight results
in dermal elastosis in the exposed skin. To
date, however, the experimental production of
elastosis in animals using artificial ultraviolet
sources has not been reported.
MATERJALS AND METHODS
The animals used were Dublin ICR Albino
Random Bred Mice. There were five groups of
animals with 20 in each group. The entire backs
of all animals, including the controls, were shaved
approximately twice weekly. The experiment was
continued for exactly twelve months witb the
exception of Group 5 wbieh was three months in
duration.
Group 1: Control. These animals were shaved
only.
Group 2: Ultraviolet light. These animals re-
ceived approximately 12 X 1010 ergs/cm2/day or 50
X the minimal erythema dose on untanned human
skin from a Hanovia hot quartz lamp at a distance
of 50 cm five times per week. The animals were
left in their cages but the wire mesh covers were
removed to permit ready passage of the ultra-
violet light. The ambient air temperature in
the cages during irradiation was 38°C.
Group 3: Croton oil alone. The backs of these
animals were painted with a 1% solution of eroton
oil in acetone twice weekly.
Group 4: Croton oil and ultraviolet light. These
animals were similarly painted with a 1% solution
of eroton oil in acetone twice weekly and on
alternate days were irradiated with ultraviolet
light. The amount of ultraviolet in this group
per day was the same as in Group 2, but the
total amount was only two-fifths as much.
Group 5: Ultraviolet light. This group received
twenty times the minimal erythema dose on the
untanned human skin four days per week from a
bank of four Westinghouse FS2O sunlamps at a
distance of 20 cm. These bulbs have a continuous
spectrum from 2900—3200 Angstrom units. This
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treatment was continued for three months. The
ambient air temperature in the cage during ir-
radiation was 26°C.
Small punch biopsy specimens were obtained
from the backs of the animals at approximately
three month intervals. At the conclusion of the
experimental period, all the animals were sacri-
ficed, biopsy specimens were obtained from their
backs, and the skin was cleaned of fat and blood
vessels, pooled, frozen, and kept for biochemical
studies.
The following stains were obtained on all
specimens: hematoxylin and eosin, orcein for
elastic tissue, Weigert's for elastic tissue, Mowry's
colloidal iron and Alcian blue for acid muco-
polysaccharides, Mason's triehrome for collagen,
and Wilder's for reticulum (1).
The biochemical extraction protocol followed
on the pooled skin of each group is seen in Table
I. The skin was chopped into small pieces, frozen
in liquid nitrogen and ground in a Wiley mill.
Extractions were performed with each solution
three times for a twenty-four hour period and all
operations were performed at 5°C except the hot
alkali extraction at 100°C for fifteen minutes three
times. The skin was further ground between ex-
tractions one and two in a Kontes glass homog-
enizer.
After isolation of each fraction, hydroxyproline
was determined using the method of Woessner (2).
RESULTS
After approximately one month of ultra-
violet light exposure, the ears of the animals
had become reddened, thickened, and had lost
their fine texture. The backs of the animals
also appeared thickened and friable. These
changes progressed to a severe degree by the
termination of the experimental period. In
addition, the animals developed marked edema
and redness of the periorbital region and diffuse
bilateral corneal opacities. Mortality rate in
the experimental groups approached 50%.
Only five tumors, four squamous cell carcino-
mas and one papilloma were obtained; two of
the squamous cell carcinomas were in the croton
oil and ultraviolet animals and the other tumors
were in the hot quartz ultraviolet group. No
tumors were produced in Group 5. With hema-
toxylin and eosin stains it was evident that
the epidermis of all experimental groups was
usually acanthotie and the dermis was thickened
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TABLE I
EXTRACTION PROTOCOL
Solution
Neutral Salt
Soluble Collagen
with focal areas of basophilia. Elastic tissue
stains revealed that in many of the animals there
were areas in which the elastic fibers were con-
siderably increased in number and in size
(figures 1—4). These areas were in the upper-
half or third of the dermis and in many cases
were focal in nature. Often, the elastic staining
fibers became a tangled mass and hinted of
the amorphous material which appears in hu-
man actinic clastosis. Biopsy specimens of the
animals prior to termination of the experi-
mental period indicated that the elastosis began
around hair follicles. It also developed sooner
in the croton oil and ultraviolet animals than
it did in the animals receiving ultraviolet alone.
Interestingly, it also seemed to develop faster
in the animals receiving ultraviolet of 2900—
3200 Angstrom units than it did in those re-
ceiving ultraviolet from a hot quartz lamp.
Mucopolysaccharidc stains showed, in many
cases, that there was a marked and very prom-
inent increase in staining, particularly in the
papillary areas.
The results of the biochemical studies arc
recorded in Table II in which the figures are
expressed in micromolcs of hydroxyprolinc per
gram dry weight of skin. It can be readily
seen that there is no change in the neutral salt
soluble collagen but that the acetic acid soluble
collagen seems to decrease as a function of
ultraviolet irradiation but particularly when
the animals receive both croton oil and ultra-
violet. There is a very striking decrease in the
insoluble collagen in the ultraviolet treated ani-
mals. There was no significant difference in the
clastin content of each group. No biochemical
studies have been performed on the animals in
Group 5.
DIscussIoN
The present report has shown that, using
histochemical criteria, elastosis can be pro-
duced in mice using either a hot quartz ultra-
violet light or lamps producing ultraviolet in
the wave length of 2900—3200 Angstrom units.
Since the latter is known to be the sunburn
spectrum, this is a more physiologic reproduc-
tion of clastosis than is the hot quartz illumi-
nation.
The reason the biochemical quantitation of
elastin did not confirm the histochemical re-
sults is felt to be due to a dilutional phenom-
enon. The histochemical clastosis was focal in
nature and not extensive so pooling the skins of
several animals for biochemical studies could
easily dilute the total clastin to the point of in-
significance. It is of interest, however, that the
marked decrease of insoluble collagen in the
ultraviolet treated animals is the same change
Defatted Skin
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FIG. 1. Control mouse skin. The epidermis is thicker than usual in this section. There is a moderate
number of delicate elastic fibers in the upper dermis. Orcein stain, low power.
FIG. 2. Ultraviolet light (2900—3200 Angstroms). The epidermis is moderately acanthotic. In the
upper dermis are focal areas containing tangled masses of elastic fibers. Orcein stain, low power.
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FIG. 3. Hot quartz ultraviolet light. The elastic fibers are oriented parallel to one another. The
characteristically uninvolved Grenz zone is apparent. Orcein stain, high power.
FIG. 4. Hot quartz ultraviolet light. The elastic fibers are more tangled and sonic are oriented per-
pendicular to the plane of the surface. But the Grenz zone is still prominent. Orcein stain, high power.
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which has been reported in human elastotic
skin (3).
The fact that elastosis of mouse dermis has
been produced in the present study, whereas
other investigators have been unable to do so,
may be related to the particular strain of
mouse used. This species specific animal suscep-
tibility is also indicated by the relative paucity
of tumors in the present animals compared with
other studies (4). In addition, guinea pigs have
been irradiated in this laboratory with the
same amount of light used in the mouse study,
_________________ ______
______
for 2½ years without the slightest clinical or
histologic evidence of elastosis.
SUMMARY
Elastosis, as determined by histochemical
means, has been experimentally produced in
shaved albino mice with either hot quartz ir-
radiation or the continuous spectrum irradia-
tion from 2900—3200 Angstrom units. Probably
because of a dilutional phenomenon, biochemical
studies were unable to confirm the histochemical
demonstration of e]astosis. There was demon-
strated, however, to be a marked decrease in the
insoluble collagen fraction similar to the effect
found in human elastotic skin.
TABLE II
Collagen fractions of mouse dermis
(pm hydroxyproline/gm dry weight)
Control TJVL Croton
CrotoniOil &
UVL
1M NaC1 7.5 6.4 8.7 7.8
0.5M acetic acid 6.0 4.1 2.9 1.8
Cold alkali 2.4 5.5 0.4 2.4
Insoluble (hot al- 452.1 25.0 139.9 78.2
kali)
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